While simple in concept, achieving effective indoor source control has proved challenging in practice. Implementation of policies and actions to improve indoor air quality requires a broad recognition that there is a problem and that there are practicable solutions with appropriate cost-benefit outcomes. As has been the case with outdoor pollution, apportioning health impacts to particular indoor pollutants is complex. To date, few studies have sought to assess the health impact of indoor air pollutants and the European 'Envie' project is notable for tackling this topic and highlighting further research needs. 6 However, just as the study of indoor environments requires an inter-disciplinary approach, the effective governance of the indoor built environment invariably requires inter-department action in government which can be problematic to deliver without a clear lead at both national and international level. 5, 7 Besides environmental tobacco smoke (ETS) and radon, the most widely recognised IAQ problems are linked to internal sources of water (and humidity) encouraging mould and dust mites and the health issues associated with building dampness. 8 The hazards of combustion fumes from cooking (and heating) are also well described with respect to both developing and highly developed societies. 8 While these issues are well recognised and the subject of action by governments, they remain significant risks to population health. Even more difficult therefore is to tackle more subtle issues including our exposure to chemicals through the off gassing and in-use release from products used to construct and furnish our built environment and meet our needs as consumers. This is particularly daunting when considering chemicals such as volatile compounds where numbers of individual compounds are potentially large and there is potential for exposures to widely differing mixtures of compounds depending on the source characteristics. A recent review reported 1840 compounds to have been associated with humans, including 872 in human breath. 9 By the end of the 1990s, 100,000 chemicals had been registered in the European Inventory of Existing Commercial Chemical Substances, but very little is known about the toxicity of the vast majority of them. 10 An expert review found that indoor air may contain over 900 chemicals, particles and biological materials with potential health effects.
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Construction materials and fitments have long been recognised as potential significant sources of indoor chemicals and one that is more readily controllable than the disparate range of consumer products with uses that are highly occupant dependent.
The benefits of source control for IAQ and occupant health were recognised by European regulators in the 1980s and this was encompassed in the Essential Requirement (ER) No. 3 of the Construction Products Directive (CPD) in 1989 (European Council Directive 89/106/EEC). However, effective action on this ER was delayed and it was not until 2006 that a mandate was issued to CEN for the development of a harmonised European standard test method to determine chemical emissions from construction products. In the hiatus of any action at European level, a number of national and industry sector schemes evolved to label and promote low-emitting construction products. Voluntary schemes were introduced in Finland (M1 scheme) and Denmark (DICL scheme) in the mid-1990s and the first regulatory scheme (AgBB) was introduced in Germany in 2001. Further, a number of voluntary, sector-based labelling schemes evolved that labelled low-emitting products, 12 and aspects of these (as well as schemes outside Europe) are referred to in green/sustainable labelling schemes such as BREAM and LEED and the WELL scheme for promoting 'healthy' buildings.
Independent of the regulators in Europe indoor scientists first proposed an international method to characterise chemical emissions from products in 1989, the focus being initially on formaldehyde from wood-based products. 13 Further work extended this to other volatile chemicals, 14 15 and subsequently revised the TS and agreed that the draft EN (prEN16516) will be put to formal vote in 2017. This indicates a strong possibility that there will be an agreed test method supporting the characterisation of the performance of construction products with respect to emissions to indoor air under the Construction Products Regulation (which superceded the CPD in 2013) some 28 years after ER No. 3 and the CPD was introduced.
Currently, the opportunity for European consumers to select a low-emitting product would depend on the country they inhabit and they may well be discouraged when confronted by the varying schemes with different criteria for defining a low-emitting product. To try and address these concerns, during 2007-2011 European experts in health-related evaluation of construction products and emission testing developed a framework for harmonising the criteria for product labelling schemes. 16 Among their findings, the experts concluded that the 'Lowest concentration of Interest' (LCI) approach is a feasible strategy for inclusion in product safety assessments with the ultimate goal of avoiding health risks from long-term exposure for the general population. Subsequently, a protocol was developed to establish a harmonised list of compounds emitted from construction products and their associated EU-LCI values, i.e. 'health-based reference concentrations for inhalation exposure used to assess emissions after 28 days from a single product during a laboratory test chamber procedure'. 17 An important development with the work of the expert group was the agreement of a mandate in November 2015 to undertake further work on behalf of the European Commission reporting to DG Growth. 18 Further details about the EU-LCI Group are available on the European Commission website; https://ec.europa.eu/growth/sectors/construc tion/eu-lci_en Currently, Europe has three mandatory systems in place to evaluate emissions of VOCs from building products. While each has requirements for the amount of total volatile organic compounds (TVOC) emitted with respect to individual chemicals, each uses different lists of substances: Germany focusses on 185 compounds, France defines classes based on 10 compounds and Belgium refers to the list of compounds with European harmonised 'lowest concentrations of interest (EU-LCI)' values. Since 2015, EU-LCIs have been adopted in the German AgBB evaluation scheme and since the AgBB LCI list is used as criteria in a number of other voluntary labelling schemes the EU-LCI list has also been indirectly adopted.
Under the mandate from the European Commission, the EU-LCI Working Group has been asked to continue with the evaluation of compounds classed as pending according to the protocol. The last updated list of EU-LCI values for 111 compounds was published on its website in December 2016. An additional five compounds were identified for which insufficient toxicity data were available to inform the derivation of an EU-LCI value. The goal is to have a common EU-LCI list available by 2019 incorporating a further 80 compounds that can be included in a legally binding format for labelling of construction products in Europe regarding emissions to indoor air. It is expected that the European Commission will bring forward a draft delegated act on the classification of performance of construction products in relation to their emissions of VOCs into indoor air. This is envisaged to include the use of LCI values as one of the characteristics that will define classes of performance as part of the harmonised assessment and labelling process under the CPR. Such a system would provide a common basis for labelling the performance of construction products with respect to emission of chemicals to indoor air.
Voluntary labels are likely to continue to have an important role in the market perhaps referring to additional criteria such as sensory effects or more stringent requirements than defined by classes for CE marking. Such labels may also drive the application of the LCI concept to other product groups such as furnishings and other consumer products. The consumer therefore seeking low-emitting products may be faced with a complex situation for some years to come but can be assured that progressive steps are being made to develop a firm scientific base for source control in European buildings.
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